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Hematopoietic cell transplantation (HCT) remains the only known curative therapy for many patients with
hematologic, metabolic, and immunologic disorders. Furthermore, the use of HCT has increased with the
emergence of HCT as a viable therapeutic option for older patients, those with signiﬁcant comorbidities, and,
with the demonstrated clinical effectiveness of alternative allogeneic donor sources, for those patients
without a suitable sibling donor. The National Marrow Donor Program (NMDP) estimates that by 2020, it will
facilitate 10,000 transplantations per year, double the number in 2010. To understand the needs of the HCT
infrastructure to facilitate this number of transplantations, the NMDP organized the System Capacity
Initiative 2020, centered on 6 working groups representing a diverse group of stakeholders. The Physician
Workforce Group was tasked with addressing issues relating to recruitment and retention of transplantation
physicians. We report here the results of our efforts and future initiatives.
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The National Marrow Donor Program (NMDP) estimates
that by 2020, it will facilitate 10,000 transplantations per
year, double the number in 2010, because of the steadily
increasing utilization of hematopoietic cell transplantation
(HCT) for therapy of patients with hematologic, metabolic,
and immunologic disorders. In 2009, Gajewski et al. esti-
mated that 2226 adult and pediatric transplantation physi-
cians will be needed by 2020. Taking into account the
projected physician growth and retirement rates, this rep-
resents a shortage of 1358 new transplantation physicians
(1264 adult and 94 pediatric transplantation physicians) [1].
In addition to the projected shortage of transplantation
physicians, Schriber et al. noted that there will also bedgments on page 621.
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14.01.028[2]. To begin to address these challenges, in 2009 the NMDP
organized a national collaborative effort, the System Capacity
Initiative 2020, centered on 6 working groups representing a
diverse group of stakeholders. The Physician Workforce
Group (PWG) was tasked with identifying barriers and po-
tential solutions to recruitment and retention of transplant
physicians. We report here the results of our efforts and
future plans for addressing the physician shortage.DEFINING ISSUES AND PROBLEMS
Transplantation Physician Demographics and Career
Satisfaction
The PWG believed a better understanding of the de-
mographics and career satisfaction among transplantation
physicians would guide its work. Partnering with the
American Society for Blood and Marrow Transplantation
(ASBMT), the PWG sent a workforce survey to all ASBMT
physician members in the United States (n ¼ 1088) in July
Transplantation.
Figure 1. Transplantation physician demographics.
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physicians responded, valuable information was gained.
Demographics are shown in Figure 1. Approximately one
half of the physicians cared for adult patients; 75% of the
respondents were male. All respondents were 30 years of
age or older, with nearly 70% between the ages of 41 and
60 years of age; all had been in practice for at least 1 year,
with the majority (59%) in practice for more than 15 years.
Respondents were evenly distributed among regions of the
United States, with 87% practicing in university-associated
transplantation centers. The average number of hours
worked per week ranged from 40 to more than 80, with
87% working more than 50 hours.
When asked about satisfaction with salary, 45% were
satisﬁed/very satisﬁed and 51% were dissatisﬁed/very dissat-
isﬁed. However, 80% replied that they were satisﬁed/very
satisﬁed with their career as a transplantation physician, with
the most satisfying aspects being the intellectual stimulation
derived from patient care and research and the emotional
gratiﬁcation of patient care. Less than 10% of respondents
were dissatisﬁed/very dissatisﬁed with their careers, with the
least satisfying aspects including excessive hours, insufﬁcient
salary, and the emotional drain of caring for transplant re-
cipients. In terms of how respondents would prefer to spend
their time, 48 (43%) preferred less time in direct patient care.
Ninety-ﬁve (85%) of the respondents desired more time for
research, 46 (41%) desired more time for teaching/mentoring,
and 73 (65%) felt they had too little time spent with trainees/
junior faculty in teaching/mentoring. In assessing retention of
transplantation physicians, 79 (71%) respondents expected to
remain at their institution for the next 3 years, 13 (12%) to
move to a different institutionbut remain in transplantation, 9
(8%) to leave for a nontransplantation position, 10 (9%) to
retire, and 1 to leave medicine entirely for a different career.
To facilitate an understanding of the present trans-
plantation physician workforce and recruitment efforts,questions were added based on the PWG recommendations
to a national transplantation center survey that was admin-
istered by the Center for International Blood and Marrow
Transplant Research in 2012 (personal communication
with Navneet Majhail). Of the 188 centers surveyed, 152
responded (81% response rate; respondents included 85
adult programs, 54 pediatric programs, and 13 combined
adult-pediatric programs). Responding transplantation cen-
ters reported a total of 1092 transplantation physicians who
provided clinical care for HCT recipients (regardless of an
individual physician’s clinical effort dedicated to trans-
plantation). These included 633 physicians among the 85
adult programs and 308 physicians among the 54 pediatric
programs. Seventy-six centers reported a new physician hire
within the preceding 12 months for the clinical care of
transplant recipients (43 of 85 adult programs and 27 of 54
pediatric programs). Among these, 61 centers had hired at
least 1 or more physicians who were within 3 years of
completing their subspecialty training in hematology-
oncology and/or transplantation. Eighty percent (68) of
adult and 82% (44) of pediatric centers were afﬁliated with a
hematology-oncology fellowship program. The amount of
time fellows spent in the inpatient transplantation unit
varied with approximately one half of both adult and pedi-
atric centers reporting that the duration of transplantation
rotations on average was 1 to 2 months and the other half
reporting 3 or more months. Nineteen adult and 10 pediatric
centers reported existence of a blood and marrow trans-
plantation (BMT) fellowship program, although 6 adult and
2 pediatric centers had no fellows in their program in the
preceding 12 months.
Medical Directors’ Focus Group
A focus group of HCT medical directors was held in
February 2011 during the Tandem Meetings in Honolulu,
Hawaii. The objective was to obtain the directors’
Table 1
Reasons Fellows Choose or Do Not Choose a Career in HCT
Choose
 Intellectual challenge
 Prior research in HCT
 Passion for caring for complex patients requiring intensive therapies
Do Not Choose
 Prior research in non-HCT ﬁeld
 Greater opportunities in non-HCT ﬁeld without need for additional
transplantation training
 Student loan burden requires career with higher compensation
 High workload and stress negatively impacting lifestyle
 Lack of interest in providing care associated with high morbidity/
mortality
 Waiver opportunities limited for visa holders
HCT indicates hematopoietic cell transplantation.
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potential solutions, with the intent that this information
would inform PWG initiatives. Seven directors attended the
session moderated by 2 members of the PWG.
Several issues were raised as potential barriers to
recruitment, including that today’s trainees are much more
concerned with work-life balance and that exposure to role
models of faculty working long hours taking care of complex
patients is not attracting trainees to the ﬁeld. Another issue is
compensationdan adult hematology/oncology physician
can typically obtain a much higher degree of compensation
in private practice. The medical directors also noted that the
transplantation ﬁeld has attracted international graduates
who did not perform residency training in the United States.
These physicians are not eligible to take US board-certifying
examinations unless they ﬁrst certify in internal medicine or
pediatrics, which requires that an exemption be granted by
the examining board. In addition, for graduates of US training
programs who are visa holders, there are few academic
transplantation positions that also permit fulﬁllment of visa
requirements.
Potential solutions to the issue of poor physicianwork/life
balancewerediscussed, including traininghospitalists to care
for transplantation patients, with transplantation physicians
taking more of a consultant role. However, several directors
thought thiswas not feasible formany institutions. Graduates
of internal medicine and pediatric programs who become
hospitalists feel uncomfortablewith transplantationpatients.
This was attributed to lack of exposure to this patient popu-
lation during residency training, which is especially truewith
duty hour requirements causing residency programs to
redistribute residents off of transplantation services. Having
hospitalists may potentially reduce clinical revenues for HCT
physicians because 2 clinicians cannot bill for the same ser-
vice each day. In institutions where the principal salary sup-
port for HCT physicians is professional revenues, this may be
problematic. Most envisioned nurse practitioners and physi-
cian assistants playing a greater role in the care of trans-
plantation patients in ensuing years, and they expected that
these providers were more likely to ease the work burden on
physicians. However, theseworkforces are also not producing
sufﬁcient providers for societal demand.
All agreed that a major reason for transplantation physi-
cians’ lower salaries is that relative value unit compensation
for evaluation andmanagement services does not have codes
to capture the complexity of the work required to care for
transplant recipients. This issue must be addressed for
compensation to become competitive with private hema-
tology/oncology settings. The medical directors noted that
effective mentoring is incredibly important in retaining ju-
nior faculty; enhanced compensation for clinical re-
sponsibilities would also free up much needed time for
mentoring and creating a nurturing environment.
Factors Inﬂuencing Fellows’ Career Choices
To better understand what factors inﬂuence the decision
of fellows in hematology/oncology training programs to
choose a career in transplantation, 3 one-hour webinars
moderated by a member of the PWG were held in June 2011.
Advertisements were sent to fellowship program directors of
both adult and pediatric training programs to share with
their fellows. Because of the signiﬁcant response and intent
to limit each webinar to 10 to 15 participants for optimal
interaction, a web-based survey was created to allow addi-
tional participation.Of the 56 total participants (webinar, n ¼ 35; online
survey, n ¼21), 9 were planning a career in transplantation,
29 were not planning a transplantation career, 16 were un-
decided, and 2 did not respond. Factors inﬂuencing those
choosing and not choosing a career in transplantation are
shown in Table 1. Those fellows not planning a trans-
plantation career were approximately divided equally into
those choosing nonmalignant/malignant hematology or
solid tumor oncology as alternatives. When asked what
should be done to attract fellows to the ﬁeld, the respondents
recommended providing exposure to transplantation earlier
in the training pathway (medical school, residency);
encouraging excitement about the ﬁeld and promoting
awareness of the transplantation physician shortage; incor-
porating more outpatient experiences in trainees’ exposure
to transplantation; promoting a better sense of the patient
population and their recovery after transplantation; and,
lastly, improving the lifestyle of and ﬁnancial compensation
for transplantation physicians. Interestingly, when posed
with the question of whether increased compensation or
improved work-life balance would be more motivating to
enter the marrow transplantation ﬁeld, participants agreed
that work-life balance was a more critical factor than
increased ﬁnancial compensation. The perception by the
group was that transplantation physicians work excessive
hours without commensurate compensation.
CURRENT EFFORTS ADDRESSING ISSUES
Increasing Exposure to HCT: Engaging Educators
The PWG developed an initiative to engage and foster
discussion among fellowship training program directors and
others interested in the training and education of fellows,
pharmacists, nurses, and advanced practice professionals,
on current training practices and how education might be
improved to communicate the dynamic and exciting aspects
of HCT. Fans of the long-running British science ﬁction series
“Dr. Who” are familiar with Dr. Who’s periodic need to
regenerate himself and the unique ability of his time travel
machine to be “bigger on the inside” than it appears on the
outside. These themes of regenerating the transplantation
workforce and that the ﬁeld of transplantation is big enough
to accommodate many different disciplines were used at “Dr.
Who” symposia convened at the 2012 and 2013 BMT Tandem
meetings. Presentations included reviews of survey results
of fellowship trainees and their perceptions of trans-
plantation as a career, current workforce demographics,
ﬁnancial aspects of transplantation as a career, and future
workforce needs. ASBMT educational and training efforts
directed at fellows and advanced practice professionals were
reviewed, as well. These symposia have been received
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tion at the upcoming Tandem meetings.Tools for Educators and Trainees
HCT training curriculum
The information gathered from trainees, medical di-
rectors, and educators supports the need for exposure to the
ﬁeld of HCT early in training. In addition, respondents to the
PWG survey of transplantation physicians perceived time for
education of trainees as limited. To address these issues, the
PWG established a subcommittee to develop an online cur-
riculum that could be utilized by HCT programs and educa-
tors to facilitate elective rotations of medical students and
residents on their HCT service.
The subcommittee recommended that elective rotations
be a minimum of 2, but ideally 4, weeks in length. Although
the schedule during the rotation should be left to the
discretion of learner and preceptor, it was suggested that
time could be spent on the HCT inpatient service and at pre-
and post-transplantation outpatient clinics, and include
observational time in related clinical laboratories including,
but not limited to, the apheresis center, cell processing lab-
oratory, and the human leukocyte antigen typing laboratory.
The cornerstone of the program was the development
of an online 16-lecture curriculum covering the basics of
HCT (Table 2). Each topic included learning objectives and
pre- and post-lecture questions. Another component was
the development of a series of short inspirational videos from
junior and senior leaders in the ﬁeld, in which they elabo-
rated on the reasons they entered the ﬁeld of HCT and what
inspires them in their current clinical and research work.
The program is currently in a pilot phase at 12 HCT cen-
ters. Pre- and post-learner surveys are incorporated to
identify the learners who are participating and obtain feed-
back on the program. We also plan to survey preceptors to
obtain their feedback. If successful, the curriculum will be
made available to all interested HCT centers in the ﬁrst half
of 2014. Although it will take several years to determine the
ultimate beneﬁt of the program, we are hopeful that it will
stimulate increased interest in HCT by medical students and
physicians-in-training. The program is also being utilized by
other medical professionals in HCT, including nurse practi-
tioners, physician assistants, nurses, and pharmacists.Table 2
Lecture Topics for the Online Curriculum
 History and evolution of HCT
 Biology of stem cells and use of hematopoietic stem cells for
transplantation
 Types of transplantation, conditioning regimens, stem cell
mobilization and collection
 HLA typing and donor selection
 Early complications of BMT
 Late complications of BMT including infections and organ
complications
 Graft-versus-host disease
 Transfusion therapy
 Lymphoid malignancies and transplantation
 Chronic myeloid malignances and transplantation
 Acute leukemia and transplant (adult)
 Pediatric leukemias and transplantation
 Stem cell transplantation for nonmalignant disorders
 Pediatric solid tumors and transplantation
 The future of transplantation
 Molding a career in HCT
HCT indicates hematopoietic cell transplantation; HLA, human leukocyte
antigen; BMT, blood and marrow transplantation.ASBMT web site for educators and trainees
To facilitate dissemination of educational material and
information, the ASBMT Committee for Education, in
collaboration with members of the PWG, developed a new
page on the ASBMT web site (http://www.asbmt.org/dis-
playcommon.cfm?an¼1&subarticlenbr¼81). The goal was to
centralize and organize all the information available at the
present time, as well as to add additional information going
forward that would be relevant to trainees and educators.
This page contains a link to the ASBMT training guidelines [3]
and information on programs offering a transplantation
fellowship or training track within a hematology/oncology
fellowship (obtained from a detailed survey sent to medical
directors at US centers), as well as information on trans-
plantation clinical electives for students, residents, and fel-
lows. Educational materials include recorded lectures from
the most recent Tandem meetings, ASBMT evidenced-based
reviews, online seminars, and practice-improvement mod-
ules, the latter 2 being restricted to ASBMT members. Addi-
tional speciﬁc ASBMT resources for trainees are highlighted,
including in-training membership, the Clinical Research
Training Course, and career development awards. The page
also provides links to other funding resources for trainees
and to additional educational resources on the web. There
will also be a link to the online curriculum when the pilot
phase has been completed.
FUTURE INITIATIVES
Advocating with Hospital Administration
To begin to address the issue of compensation, as well as
to inform hospital administrators about the current and
projected HCT volumes, HCT physician shortage, excessive
physician work hours, and competing compensation issues,
the PWG is developing a slide presentation to be distributed
to all transplantation program leaders in 2014. The presen-
tation provides program leaders with objective data to
advocate for reform with their hospital administrators.
Engaging Trainees and Educators
Based on the positive feedback by attendees, the
“Dr. Who” session will continue to be held annually with the
2014 session emphasizing new transplantation curriculum
initiatives, launching the ASBMT Clinical Case Forum (an
interactive web-based clinical consortium for case-based
discussions), and addressing challenges in achieving work-
life balance. Future topics will include how to promote best
practices in teaching and mentorship.
Interaction between System Capacity Initiative 2020
Working Groups and the ASBMT Committee on Education
The PWG and Committee on Education are planning a
second online curriculum for fellows, nurse practitioners,
and physician assistants. As the ASBMT Training and Edu-
cation web page develops and additional materials are
added, there will be opportunities to take advantage of other
platforms, including the ASBMT YouTube channel (http://
www.youtube.com/user/ASBMT) and the @ASBMT twitter
account. One of the main challenges that the committee and
the PWG will face is how best to disseminate this informa-
tion to reach the target audience. Although the use of online
teaching and social media for educational purposes have
increased dramatically over the past few years, there is still a
need to develop appropriate metrics to assess the impact of
these different approaches [4-7].
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The PWG has identiﬁed numerous challenges affecting
the HCT workforce, both in recruitment and retention of
transplantation physicians. If the size of the HCT physician
workforce is to increase, early exposure and education
will be essential in breeding enthusiasm, clarifying mis-
conceptions about the ﬁeld, teaching resiliency, and pro-
moting mentorship. Other factors that must be addressed
include how to increase transplantation physicians’ job
satisfaction, resulting in their retention in the ﬁeld. Key goals
are enhanced physician compensation (especially as
comparedwith compensation in the private practice setting),
reduction in direct patient care hours, and development of a
compensatory increase in time to teach/mentor and perform
research.
Further emphasizing the informative results of the PWG
fellowedirected webinar and survey in identifying factors
inﬂuencing career decisions, a survey by Shereck et al. led
to similar ﬁndings when seeking to understand why pedi-
atricians did or did not choose to specialize in HCT [8].
Early exposure to HCT in medical school and/or residency,
as opposed to ﬁrst exposure during fellowship or later, was
an essential factor behind providers choosing to enter this
ﬁeld. In fact, pediatric HCT physicians were almost 3 times
more likely to have been exposed to HCT during medical
school and 1.5 times more likely during residency,
compared with those pediatric hematologists/oncologists
who did not pursue HCT. Additionally, when trainees and
hematologists/oncologists elaborated on reasons why they
had not specialized in HCT, their perceptions of poor
compensation, long hours, emotionally draining and over-
bearing workloads, the additional training required, and
limited job availability were the top factors cited. In a
separate study, Wulff-Burchﬁeld and Savani recommended
that medical students and residents both be allowed and
encouraged to participate in the care of transplantation
patients, once again citing earlier exposure to trans-
plantation as a career option as a vital means of recruitment
and career development [9].
The results of the PWG survey of transplantation physi-
cians, the vast majority of whomwere practicing in academic
institutions, suggest that faculty desire more time to teach
and mentor. The “Dr. Who” sessions conﬁrmed that although
educators desire more time to teach, they also need effective
tools for teaching. The PWG curriculum is designed to assist
educators by providing an “off the shelf” comprehensive
program appropriate for medical students and residents. The
program may also be appropriate for even more advanced
trainees, including fellows, during their ﬁrst exposure to the
ﬁeld. With an engaging curriculum and enthusiastic faculty,
our ability to attract medical students and residents to HCT
rotations, and thus entice them to choose a career in HCT, has
never been greater. However, it will take a sustained and
dedicated effort by hematology/oncology/HCT educators to
convince medical school and residency program directors of
the usefulness of the curriculum and an HCT rotation. We
intend to impress this need upon HCT educators at the 2014
“Dr. Who” session.
A new supply of HCT physicians can only partially address
the projected need for transplantation physicians for the
foreseeable future. Therefore, we must also work on reten-
tion of our current transplantation physicians, including
potential incentives to delay retirement past age 65. The
PWG identiﬁed compensation and work-life balance issues
as barriers to both entering the ﬁeld as well as to achievingjob satisfaction by current transplantation physicians. These
issues are included in the presentation for hospital admin-
istrators and have been communicated to the newly estab-
lished ASBMT Task Force on Compensation, charged with
exploring and addressing these concerns.
The HCT physicianworkforce includes many international
medical graduates, of whom only a small proportion are able
to obtain US board certiﬁcation. As a part of retention efforts,
NMDP and ASBMT may need to consider working with the
American Board of Medical Specialties, and particularly the
American Board of Internal Medicine and the American
Board of Pediatrics, to simplify the path for credentialing our
international residency graduates.
In summary, the work of the PWG has provided new in-
sights into the challenges associated with the looming
HCT physician workforce shortage. It has offered potential
solutions by developing programs to recruit trainees to the
ﬁeld, as well as to enhance the time commitment by educa-
tors. Ensuring retention of transplantation physicians is
an active challenge, with much work yet to be done to
address compensation and work-life balance. Also remaining
is the issue of internationally trained transplantation physi-
cians, who have difﬁculty achieving US board certiﬁcation
or obtaining academic positions that also fulﬁll visa re-
quirements. Advocacy by HCT physicians and program
leaders, hopefully aided by the presentation for hospital ad-
ministrators developed by the PWG and collaborative efforts
of the PWG with the ASBMT Committee on Education and
Task Force on Compensation, will be vital to advancing the
PWG’s agenda for recruiting and retaining HCT physicians.ACKNOWLEDGMENTS
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